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ABSTRACT

Objective: The aim of this study was to investigate the effect of nicotine dependence on cough capacity, respiratory symptoms, and cough-
related quality of life in young adults. 

Methods: A total of 101 university students, both smokers and non-smokers, who met the inclusion criteria were included in the study. Nicotine 
dependence status of smokers, cough capacity of both groups, and cough-related quality of life were evaluated in the study. 

Results: When peak cough flow values were analysed, a statistically significant difference was found between the groups (p=0.045). When 
the Leicester Cough Questionnaire physical, psychological, social sub-dimensions, and total score were analysed, no statistically significant 
difference was found between the groups (p=0.599, p=0.333, p=0.077, p=0.154; respectively). A weak negative correlation was found between 
nicotine dependence level and peak cough flow in smokers (r=-0.297, p=0.02). 

Conclusion: According to the results of the study, smoking has harmful effects on lung function, which causes a significant decrease in peak 
cough flow rate. In addition, as the nicotine dependence level of smokers increased, peak cough flow decreased. The deterioration of lung 
function and more respiratory symptoms reported by smokers may affect quality of life.

Keywords: Cigarette smoking, cough, peak expiratory flow rate, pulmonary functions, quality of life

ÖZ

Amaç: Bu çalışmanın amacı genç erişkinlerde nikotin bağımlılığının öksürük kapasitesi, solunum semptomları ve öksürükle ilişkili yaşam kalitesi 
üzerine etkisini araştırmaktır. 

Gereç ve Yöntem: Çalışmaya dahil edilme kriterlerini karşılayan sigara içen ve içmeyen toplam 101 üniversite öğrencisi dahil edildi. Çalışmada 
sigara içenlerin nikotin bağımlılık durumu, her iki grubun öksürük kapasitesi ve öksürükle ilişkili yaşam kalitesi değerlendirildi. 

Bulgular: Tepe öksürük akım değerleri incelendiğinde gruplar arasında istatistiksel olarak anlamlı fark bulundu (p=0,045). Leicester Öksürük 
Anketi fiziksel, psikolojik, sosyal alt boyutları ve toplam puanı incelendiğinde gruplar arasında istatistiksel olarak anlamlı bir fark bulunmadı 
(sırasıyla p=0,599, p=0,333, p=0,077, p=0,154). Sigara içenlerde nikotin bağımlılık düzeyi ile tepe öksürük akımı arasında negatif yönde zayıf bir 
korelasyon bulundu (r=-0,297, p=0,02). 

Sonuç: Çalışma sonuçlarına göre, sigara içmenin akciğer fonksiyonları üzerinde zararlı etkileri vardır ve sigara içmek tepe öksürük akım 
hızında anlamlı bir azalmaya neden olmaktadır. Ayrıca sigara içenlerin nikotin bağımlılık düzeyi arttıkça tepe öksürük akımı azalmıştır. Akciğer 
fonksiyonlarının bozulması ve sigara içenlerin daha fazla solunum semptomu bildirmesi yaşam kalitesini etkileyebilir.

Anahtar Kelimeler: Sigara içmek, öksürük, tepe ekspiratuvar akış hızı, solunum fonksiyonları, yaşam kalitesi
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INTRODUCTION

Nicotine, the primary psychoactive substance in tobacco 
leaves, has resulted in the widespread use of tobacco 
and more than one billion smokers worldwide (1). While 
smoking rates have decreased in numerous high-income 
nations, tobacco consumption remains prevalent in many 
low- and middle-income countries. According to the global 
burden of disease study, the global smoker population was 
projected to reach around 1.14 billion by 2019, an increase 
from just under 1 billion in 1990 (1). In Türkiye, this global 
trend shows similar patterns. In a study conducted in 2022 
with 286 high school students in Türkiye, the prevalence 
of any tobacco product use among young people was 
found to be 32.2%. This study shows that 3 out of 10 young 
people are on their way to becoming addicted (2). Most 
smokers develop a dependency on the nicotine delivered 
by cigarettes (3). Due to neuroadaptive changes and 
psychological processes resulting from regular nicotine 
intake through cigarettes, quitting tobacco can trigger a 
well-known withdrawal syndrome. This typically presents 
as irritability, anxiety, a depressed mood, concentration 
difficulties, increased hunger, sleep disturbances, and 
restlessness, all of which make cessation challenging (4). 
Smoking poses serious health risks, primarily affecting the 
respiratory and cardiovascular systems. It can lead to lung 
damage by harming the airways and alveoli. Smoking-
related lung conditions include emphysema and chronic 
obstructive pulmonary disease (5). Smoking can affect 
the respiratory function of young people (6). Smoking has 
been shown to cause acute changes in the lungs, such as 
increased airflow resistance, coughing, and airway irritation. 
The airways become irritated, mucus production increases, 
and lung tissue is damaged. Cough capacity is a person’s 
maximum expiratory flow rate, measured by the peak cough 
flow rate. When the airways are narrowed, cough capacity 
is reduced. Reduced cough capacity is a major cause of 
pulmonary complications leading to morbidity and mortality 
(7). Few studies have examined the effects of smoking on 
respiratory function in young people (8). Providing smokers 
with information about their lung function may help increase 
their motivation to quit smoking (9). Consequently, this 
study aimed to objectively assess the impact of smoking on 
cough capacity among university students who smoke. Our 
hypothesis is that smokers will have a lower cough capacity 
than non-smokers and that peak cough flow will decrease as 
the degree of smoking dependence increases. To the best 
of the authors’ knowledge, no research has yet examined 
the impact of tobacco dependence on cough capacity in 
young adults in Türkiye. This study is distinct in this context 
and aims to add valuable insights to the existing literature. 

METHODS

This cross-sectional observational study was conducted 
at the Physiotherapy and Rehabilitation Application and 
Research Centre of Üsküdar University from July 2024 
to January 2025. The study was approved by the Ethics 
Committee for Non-Interventional Clinical Research of 
Üsküdar University (approval no: 2024-55, date: 29.06.2024) 
and was conducted in accordance with the Declaration of 
Helsinki. Participants were recruited through face-to-face 
interviews and were divided into two groups: smokers 
(study group, n=61) and non-smokers (control group, 
n=41). All participants were given both verbal and written 
information about the study, and written informed consent 
was obtained from each participant.

Participants and Procedure

Sample size was determined by an a priori power analysis 
using G*Power 3 (Heinrich Heine University, Düsseldorf, 
Germany) (10). The required sample size to achieve a power 
of 0.90 with an alpha of 0.05 is at least n=34 per group 
when using Cohen’s d=0.80 (11). Based on this, the study 
sample was composed of 61 smokers (study group) and 
40 non-smokers (control group). Participants in the study 
group were university students of both genders, aged 
18-24 years, who had been smoking for more than 1 year. 
Subjects who refused to sign the written informed consent, 
those with unstable cardiopulmonary, neuromuscular or 
musculoskeletal disorders that may affect the accuracy 
of the study results, those with systemic acute infective 
diseases such as anemia, heart diseases, pulmonary infective 
pathology, any recent upper respiratory or lower respiratory 
tract infection, lung cancer, human immunodeficiency virus, 
pneumonia, tuberculosis, among others, and those who 
participated in regular exercise training in the last six weeks, 
were excluded. The control group consisted of subjects of 
both genders, aged between 18-24 years, who did not use 
any tobacco product, cooperated with the measurements 
and volunteered to participate in the study.

Measures

Sociodemographic and clinical information of the 
participants was recorded. In the study, nicotine 
dependence status of the smoker group and peak cough 
flow rate, determining the cough capacity of both groups, 
were evaluated with a digital peak flow meter, and cough-
related quality of life was evaluated with the Leicester 
Cough Questionnaire (LCQ).

Data Collection Tools

Sociodemographic and Clinical Information Form: 
Gender, age, education, body weight, height, and body 
mass index (BMI), presence of cough (present/absent), 
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type (productive/non-productive), duration (number/day), 
sputum complaints, dyspnea, age at initiation of smoking, 
and daily amount of cigarettes smoked were questioned 
and recorded.

Fagerstrom Nicotine Dependence Test: Nicotine 
dependence status of the subjects was determined with the 
Fagerstrom Nicotine Dependence Test. The Fagerstrom 
Nicotine Dependence Test is a self-assessment scale 
consisting of 6 questions providing a dichotomous and 
quadruple Likert-type measurement between 0-1 and 0-3. 
It is used to assess the risk, level of severity, and change 
in terms of physical dependence on nicotine in individuals. 
(12). The reliability coefficient of the test is 0.56. According 
to the scores obtained from the scale; 8-10 points are 
“very high level nicotine addict;” 6-7 points are “high 
level nicotine addict;” 5 points are “medium level nicotine 
addict;” 3-4 points are “low level nicotine addict” and 0-2 
points are “very low level nicotine addict” (12).

Cough Capacity: The procedure for using the ExpiRite Peak 
Flow Meter® (Clement Clarke International Ltd., Harlow, 
UK) was thoroughly explained to all participants. They 
were instructed to inhale as deeply as possible and then 
exhale forcefully and quickly into the device. Participants 
were instructed to seal their lips around the peak flow 
meter while seated, ensuring that they exhaled in a single 
breath without placing their tongue on the tip of the device. 
Measurements were taken three times and the highest 
reading was recorded (13). 

Leicester Cough Questionnaire: The LCQ is a questionnaire 
designed to assess the quality of life in individuals with 
chronic cough, developed in the United Kingdom. It consists 
of 19 items across three domains: physical, psychological, 
and social. The topics included in the LCQ were chosen 
using the clinical impact factor approach, which prioritizes 
issues identified by patients as problematic and ranks 
them based on their perceived significance. These issues 
are then categorized into domains using clinical reasoning 
(14). The questionnaire is completed using a seven-point 
Likert scale, where higher scores reflect better health. The 
overall score is the sum of the three domains, namely: 
physical, psychological, and social. The Turkish reliability 
and validity of the LCQ in chronic cough patients (15) has 
been conducted.

Statistical Analysis 

All statistical analyses were performed using Statistical 
Package for Social Science (SPSS) version 20.0 for Windows 
(SPSS, Inc., Chicago, IL, USA). Descriptive statistics, including 

frequencies and percentages for categorical variables, and 
means and standard deviations for continuous variables, 
were computed. The normality of the data distribution 
was tested using the Kolmogorov-Smirnov test. Parametric 
tests (independent sample t-test) were used to compare 
normally distributed variables between groups, while non-
parametric tests (Mann-Whitney U test) were applied for 
non-normally distributed variables. Categorical variables 
were analyzed using the chi-square test. The relationship 
between smoking addiction levels and peak cough flow was 
assessed with the Spearman’s correlation test. Spearman’s 
correlation coefficients were interpreted as follows: no 
association (0-0.19), weak (0.20-0.39), moderate (0.40-0.69), 
strong (0.70-0.89), and very strong (0.90-1). The significance 
level was accepted as p<0.05.

RESULTS

A comparison of the sociodemographic and clinical 
characteristics of the participants is presented in Table 1. 
The average age of participants in the study group was 
21.16±1.81 years, while the control group had an average 
age of 21.25±1.64 years. Significant differences were 
observed between the study and control groups in terms 
of weight, height, and BMI values (p<0.05). When analyzing 
self-reported respiratory symptoms, including cough, 
dyspnea, and sputum, statistically significant differences 
were found between the study and control groups (p<0.05, 
p=0.001, p=0.002, p=0.001; respectively).

The distribution of self-reported respiratory symptoms 
including cough, dyspnea, and sputum according to the 
groups is shown in Figure 1.

The percentage distribution of respiratory symptoms of the 
individuals in the study group is shown in Figure 2. Cough 
was found in 47.5% of the individuals in the study group, 
dyspnea in 37.7%, and sputum in 34.4%. 

When the peak cough flow values were analysed, a 
statistically significant difference was found between 
individuals in the study group and individuals in the control 
group (p<0.05; p=0.045) (Table 2). When the LCQ physical, 
psychological, social sub-dimensions, and total score 
were analyzed, no statistically significant difference was 
found between the individuals in the study group and the 
individuals in the control group (p>0.05; p=0.599, p=0.333, 
p=0.077, p=0.154; respectively). 

A weak negative correlation was found between nicotine 
dependence level and peak cough flow in smokers (r=-
0.297, p<0.05; p=0.02) (Table 3).
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DISCUSSION

The objective of this study was to assess lung function in 
healthy young smokers and non-smokers through the 
measurement of peak expiratory flow rate. The results 
revealed that smokers exhibited significantly lower cough 
capacity compared to non-smokers. While no significant 

difference was observed in the overall cough-related quality 
of life questionnaire score, the smoking group scored 
lower on both the sub-parameters and the total score of 
the questionnaire compared to the non-smoking group. 
Additionally, the study found that peak cough flow was 
negatively correlated with increasing nicotine dependence 
among smokers. This may indicate that increasing nicotine 
exposure progressively weakens expiratory muscle function. 
When self-reported respiratory symptoms were analysed, 
smokers reported more cough, dyspnoea, and sputum 
symptoms. 

Figure 1. Distribution of respiratory symptoms of individuals 
according to groups

Figure 2. Percentage distribution of respiratory symptoms in the 
study group 

Table 1. Comparison of sociodemographic and clinical characteristics of individuals

Study group (n=61)
Mean±SD

Control group (n=40)
Mean±SD

p-value*

Age (years) 21.16±1.81 21.25±1.64 0.95**

Weight (kg) 77.81±13.26 67.85±15.44 0.001*

Height (cm) 175.46±7.54 168.70±8.65 <0.001*

BMI (kg/m2) 25.19±3.37 23.60±3.82 0.03*

Age at initiation of smoking (years) 17.22±2.48 -

Duration of smoking (years) 3.97±2.76 -

Amount of cigarette use (pcs/day) 18.14±10.14 -

Gender
Female
Male

15 (24.6)
46 (75.4)

17 (42.5)
23 (57.5)

0.058***

Degree of smoking dependence

Very low
Low
Medium
High 
Very high 

19 (31.1)
10 (16.4)
7 (11.5)
15 (24.6)
10 (16.4)

-
-
-
-
-

Respiratory symptoms 

Cough
Yes
No 

29 (47.5)
32 (52.5)

3 (7.5)
37 (92.5)

<0.001***

Dyspnea 
Yes
No 

23 (37.7)
38 (62.3)

4 (1)
36 (90)

0.002***

Sputum 
Yes
No 

21 (34.4)
40 (65.6)

2 (5)
38 (95)

0.001***

*: Independent sample t-test, **: Mann-Whitney U test, ***: Chi-square test, p<0.05 statistical significance, n: Number of people, SD: Standard deviation, 
kg: Kilogram, m: Metre, Study group: Individual smokers, Control group: Non-smokers
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Smoking has become increasingly common among 
university students (16). In addition, smoking prevalence is 
higher in men than in women (1). In the literature, smoking 
prevalence was found to be higher in men than in women 
(17). In our study, the prevalence of smoking was found to 
be higher in male individuals, at 75.4%. Many studies have 
shown conflicting results regarding the relationship between 
smoking and BMI, with differences observed according to 
gender and/or race (18). In a study involving young men, 
daily smokers were found to have a higher average BMI 
compared to non-smokers (18). In our study, the BMI of 
smokers was found to be significantly higher than that of 
non-smokers. It is suggested that this may be due to less 
physically active lifestyles and poor dietary habits.

It is a serious problem that the increasing tendency to 
smoke tobacco, especially in young people, affects lung 
function (19). The early stages of airflow obstruction 
caused by tobacco smoking are reversible; however, if left 
untreated, they may progress to irreversible obstructive lung 
disease (20). Tobacco smoking is associated with cough, 
wheezing, sputum production, and dyspnoea. Respiratory 
symptoms (chronic cough, wheezing, asthma, dyspnea) 
have been reported among young adults (19). Research 
on tobacco use has demonstrated a link between smoking 
during adolescence and the development of asthma, as 
well as respiratory symptoms such as coughing, phlegm, 
wheezing, and shortness of breath (5). A cross-sectional 

study conducted on adolescents found a link between 
e-cigarette use and a higher risk of experiencing cough 
and sputum (21). Similarly, when self-reported respiratory 
symptoms were analysed in our study, it was found that 
smokers reported significantly more cough, dyspnea, and 
sputum-related symptoms. In the studies conducted, when 
the peak cough flow rate value was compared smokers and 
non-smokers, it was concluded that it decreased in smokers 
(22,23). It was also observed that mean peak cough flow 
velocity values decreased as smoking duration increased 
(23). One study found that smokers had lower peak cough 
flow velocity values than nonsmokers, even if they were 
asymptomatic (24).

In our study, we concluded that young adult smokers 
had significantly lower cough capacity compared to 
non-smokers, and that there was a negative relationship 
between peak cough flow rate and nicotine dependence. 
Recurrent inflammation is a frequent and persistent 
pathological finding that destroys alveolar walls in smokers, 
and this may be cause of the decrease in peak cough flow 
rate. This could also be attributed to the cumulative harmful 
effects of tobacco smoke on the airways over time. It is well-
established that exposure to cigarette smoke leads to airway 
inflammation. The combined impact of the direct harmful 
effects of cigarette smoke and the indirect damage caused 
by the inflammatory response results in several epithelial 
alterations, including squamous metaplasia, increased 
mucous gland activity, changes in mucociliary clearance, 
and fibrotic transformations (25). All these changes lead to 
thickening of the bronchial wall, resulting in narrowing of 
the airway and restriction of flow (26). These mechanisms 
may explain the reduced peak cough flow observed in our 
sample of young smokers.

Cough has been significantly associated with deterioration 
in health-related quality of life in several general population 
studies (27,28). Cough is frequently comorbid in smokers 
and may affect quality of life (29). In a study, a significant 
long-term deterioration in quality of life was observed in 
smokers compared to never smokers (29). In our study, it was 
found that there was no significant difference in the cough-
related quality of life questionnaire score in the smoker 
group compared to the non-smoker group; however, the 
sub-parameters and total score of the questionnaire were 
lower in the smoker group. In this respect, our study is 
consistent with previous studies in terms of the negative 
effect of cough on quality of life in smokers. It can be inferred 
that the deterioration of lung function and reporting more 
respiratory symptoms in smokers may prevent participation 
in daily activities and consequently affect general well-
being and quality of life.

Table 3. The relationship between nicotine dependence level and 
cough capacity in smokers

Degree of smoking 
dependence

Study group rho (p)

Peak cough flow (L/min) -0.297 (0.02)

L: Liter, min: Minute, rho: Spearman's correlation coeffidient

Table 2. Comparison of respiratory muscle strength and peak 
cough flow values of individuals

Study group 
(n=61) 
Mean±SD 

Control group 
(n=40)
Mean±SD 

p-value*

Peak cough flow 
(L/min)

445.00±135.90 455.50±138.74 0.045*

Leicester Cough Questionnaire subscales

Physical 5.89±1.05 6.04±0.86 0.599**

Psychological 5.96±1.11 6.17±0.90 0.333**

Social 6.25±1.14 8.02±9.60 0.077**

Total 18.12±2.93 18.84±2.41 0.154**

*: Independent sample t-test, **: Mann-Whitney U test, p<0.05 statistical 
significance. n: Number of people, SD: Standard deviation, l: Liter, min: 
Minute, Study group: Individual smokers, Control group: Non-smokers, Study 
group: Individuals who smoke p<0.05 statistical significance
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Study Limitations

The current study has some limitations, such as the small 
sample size and the fact that the study population consisted 
of young adults from only one university. There are also 
limitations such as sample inhomogeneity in height and 
weight data, reliance on self-reported data, and gender 
imbalance with a predominance of males in both groups. 
Future large-scale studies with more objective assessments 
are needed to analyze subgroups based on age, gender, or 
level of nicotine dependence.

CONCLUSION

Early detection of airflow obstruction and smoking cessation 
can result in significant health gains. Understanding 
the harmful effects of smoking is crucial for effective 
smoking control. Smoking accelerates the natural decline 
in pulmonary function with age, which is why adult and 
adolescent smokers typically exhibit lower lung function 
compared to non-smokers. Our study results indicate that 
smoking significantly impairs lung function, particularly 
decreasing the peak cough flow rate. Furthermore, as 
nicotine dependence increases, peak cough flow tends to 
decrease. Cigarette smoking remains the leading cause 
of preventable death worldwide. The use of all tobacco 
products should be strongly discouraged, especially among 
university students where smoking is prevalent and efforts 
should be made to specifically raise awareness among young 
adults. Coordinated approaches to tobacco prevention, 
cessation, and control are vital for creating a smoke-free 
environment. If smoking is halted at an early stage, the initial 
signs of airway obstruction can be reversed, allowing for 
normal lung function. Awareness and motivational programs 
are essential to discourage healthy young individuals from 
smoking. Moreover, to encourage young adult smokers to 
quit, it is important to provide accurate data on the health 
risks associated with smoking and its impact on pulmonary 
function. Despite the fact that smoking is a major health 
issue, there is limited research assessing pulmonary function 
in youth smokers and university students who smoke. 
Increasing awareness of the health effects of smoking 
through effective interventions that provide information 
about the harms of smoking may increase the intention to 
quit smoking among university students who smoke. To the 
best of our knowledge, there is no study evaluating the effect 
of tobacco addiction on cough capacity in young adults, 
including university students in our country. Our study is 
unique in this respect and will contribute to the literature. 
We think that there is a need for future studies with a larger 
sample size that represents the whole population, in which 
lung functions are evaluated in more detail.
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